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1. $K$ , $K$ $\mathrm{G}\mathrm{a}1_{\circ}\mathrm{i}_{\mathrm{S}}$ .
$K$ - , Abel $K^{\mathrm{a}\mathrm{b}}$
.
1’. $K$ , $K^{\mathrm{a}\mathrm{b}}$ $\mathrm{G}\mathrm{a}1_{\circ}\mathrm{i}_{\mathrm{S}}$ .
, $K^{\mathrm{a}\mathrm{b}}$ Abel ,
Cornel [4], Brumer [3], Kurihara [9] . $K^{\mathrm{a}\mathrm{b}}$
Galois , Uchida [15] , -
Horie [8] . $K^{\mathrm{a}\mathrm{b}}$ , Asada [1], [2]
. 2 , $\mathbb{Q}$
. $-$ .
A-l (Asada [2], Theorem 3). $p$ 5 , $r$
. , $\mathbb{Q}^{\mathrm{a}\mathrm{b}}$ Galois , $\mathbb{Q}^{\mathrm{a}\mathrm{b}}$ Galois
$PSL_{2}(\mathbb{Z}/p^{r}\mathbb{Z})$ .
. “ ” “ linearly disjoint ” (cf.
Asada [2] $)$ . .
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$j$- :
$j(n)=- \frac{1}{(\epsilon p)^{\mathrm{s}_{n}}}\{(1-3(\in p)n)(1+3^{2}(\in p)n)\}^{\mathrm{s}}$, $\epsilon=(\frac{-1}{p})$ .
$n$
$p^{r}|n$ , $n$ :odd ($p=5$ , $n\equiv 11$ (mod 16))
. $n$ $\{n_{\alpha}\}_{\alpha\geq 1}$ ,
$j(n_{\alpha})$ $j$- $\mathbb{Q}$ $E^{(\alpha)}$ .
, $E^{(\alpha)}$ $p^{r}$ $x$ $\mathbb{Q}^{\mathrm{a}\mathrm{b}}$ .
potential good reduction , supersingular prime $p(\neq$
$2,3)$ good reduction $\mathbb{Q}$ $E$
.
A-2 (Asada [1], Theorem 3). $E,$ $p$ , $k$ $p$
, $K$ $E\otimes_{\mathbb{Q}}K$ good reduction
. $F=Kk$ , $F(E[p^{\infty}]\dot{)}/F^{\mathrm{a}\mathrm{b}}$
Galois . $F(E[p]\infty)$ $F$ $E$ $p$
.
. $E$ $F$ Asada [2] .
SL2(Zp)- .
A-l , A-2 ,




. , Abel Galois (
) .
2 Abel
$A$ $K$ Abel , 5 $p$ $A$
bad reduction . $A$ $K$ $v$ N\’eron Model, $A_{v}^{0}$
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$A$ special fibre . $A/K$
, Galois .
1. $F$ $K$ $A$ $P$ , $(a),$ $(b)$
.
$(a)A$ bad reduction $K$ $v$ , $A_{v}^{0}$
split torus , $FK(\zeta_{P^{\infty}})\mathrm{a}\mathrm{b}$ $K(\zeta_{p^{\infty}})\mathrm{a}\mathrm{b}$ Galois .
$K(\zeta_{p}\infty)$ $K$ 1 $P$ .




I(Asada [1], Proposition 1). $k$ , $K$ $k$ Galois
. 2 .
(i) $Kk^{\mathrm{a}\mathrm{b}}$ $k^{\mathrm{a}\mathrm{b}}$ .
(ii) $K$ , $K/k$ .
$r$ , $F_{r}$ $K$ $A$ $P^{r}$
. , $K$ $v$ ,
$(a)$ $F_{r}K_{v}(\zeta_{p^{r}})/K_{v}(\zeta_{p^{r}})$ Abel , $(b)$ $F_{r}\mathrm{K}_{v}\mathbb{Q}^{\mathrm{a}\mathrm{b}}/\mathrm{K}_{v}\mathbb{Q}^{\mathrm{a}\mathrm{b}}$
Abel . $A$
reduction .
$v$ good . “ Criterion of $\mathrm{N}\acute{\mathrm{e}}\mathrm{r}\mathrm{o}\mathrm{n}- \mathrm{o}\mathrm{g}\mathrm{g}_{-}\mathrm{S}\mathrm{h}\mathrm{a}\mathrm{f}\mathrm{a}\mathrm{r}\mathrm{e}\mathrm{v}\mathrm{i}\mathrm{C}\mathrm{h}$”
(Serre-Tate [14], Theorem 1, $(\mathrm{N}\mathrm{O}\mathrm{S})$ ) , $A$ $P$ Tate
module , $.F_{r}K_{v}/K_{v}$ , Abel .
$v\text{ }$ bad . $v|p$ , $(a),(b)$
$A_{v}^{0}$ split torus , Faltings-Chai [5] “ Mumford’s
Construction ” , .
$F_{r}K_{v}\simeq K_{v}(\zeta_{p^{r}},$ $\{q_{ij}^{1/}\}p^{r}1\leq i,j\leq \mathrm{d}:\mathrm{m}A)$ ,
$q_{ij}$ $K_{v}^{*}$ . , $F_{r}K_{v}/K_{v}(\zeta_{p^{r}})$ Abel
.
$v\{p$ bad . $(a)$ $A_{v}^{0}$ split torus
. $(b)$ $v$ , “ Galois criterion of semi-
stable reduction” $\text{ }\nearrow\not\simeq\tau_{\backslash }$ (Grothendieck [7], Proposition 3.5, Corollary 3.5.2) $k$
, $F_{r}K_{v}^{\mathrm{n}\mathrm{r}}/K_{v}^{\mathrm{n}\mathrm{r}}$ Abel . , $K_{v}^{\mathrm{n}\mathrm{r}}$ $K_{v}$
. . $\square$
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. level $P$ modular $X_{0}(p)$ , Jacobian $J$ , $J$ $P$
good reduction Abel , Mazur [11], Appendix,
Theorem (A.1) , $\mathbb{Q}$ Galois $K$ , $J/K$
1(a) .
3
$j$- 1 1 , $\mathbb{Q}$
. , $\langle$ Galois
.
2. $p$ 5 , $\mathbb{Q}(\zeta_{p\infty})^{\mathrm{a}\mathrm{b}}$ Galois
, $\mathbb{Q}(\zeta p\infty)\mathrm{a}\mathrm{b}$ Galois $SL_{2}(\mathbb{Z}_{p})$
.
. , A-l .
. :
$E^{(n)}$ : $y^{2}=x(x-p)(x+p_{n})$ .
$p_{n}$ $P$ 5 , j-
:
$j(E^{(n)})=2^{8} \frac{(p^{2}+pp_{n}+p^{2}n)3}{p^{2}p_{n}^{\mathit{2}}(p+p_{n})^{2}}$ , cond $(E^{(n)})=\mathrm{r}\mathrm{a}\mathrm{d}(ppn(p+p_{n}))$ .
Frey , (cf. Serre
[13], \S 4). $\{p_{n}\}_{n\geq 1}$ , $\mathbb{Q}$
$E^{(n)}$ . , $E^{(n)}$ $P$ $\mathbb{Q}(\zeta_{p^{\infty}})^{\mathrm{a}\mathrm{b}}$
.
. , $r$ , $F_{r}^{(n)}$ $\mathbb{Q}$ $E^{(n)}$
$P^{r}$ .
( )
A-l I , , $F_{r}^{(n)}\mathbb{Q}\iota(\zeta p^{r})/\mathbb{Q}\iota(\zeta_{p}r)$
Abel . $l$ good prime (NOS)
A-l . $l$ bad prime , “ Tate’s theory” (cf. Lang [10], Serre [12])
, $F_{r}^{(n)}\mathbb{Q}\iota((_{P^{r}})/\mathbb{Q}_{\iota(}\zeta_{p^{r}})$ Abel .
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$\rho_{p}$ : Gal $(\overline{\mathbb{Q}}/\mathbb{Q})arrow \mathrm{A}\mathrm{u}\mathrm{t}(E[p])\cong GL_{2}(\mathbb{Z}/p\mathbb{Z})$
. , $k=\mathbb{Q}(\zeta_{p^{\infty)}}$ ,
Gal $(F_{1}^{(n)}k\mathrm{a}\mathrm{b}/k^{\mathrm{a}\mathrm{b}})\cong SL2(\mathbb{Z}/p\mathbb{Z})$
, Serre (Serre [12], Ch.IV, 3.4, Lemma 3)
.
$\rho_{P}$ , Serre [12], Ch IV, 3.2, Lemma 2 ,
3 :
(i) $\det G_{p}=(\mathbb{Z}/p\mathbb{Z})^{*}$ . $G_{p}={\rm Im}\rho_{p}$ .
(ii) $G_{p}$ , $E[p]$ ,
(iii) $E[p]$ Gp- .
(i) , $F_{1}^{(n)}$ $\zeta_{P}$ . (ii) , Serre [12], Ch IV,




$P$ 5 $p_{1}$ , $p_{\mathit{2}}$ $E^{(2)}$ $p_{1}$ good reduction
. , $p_{1}\{(p+p_{2})$ ,
$p_{2}$ , Dirichlet . ,
$F_{1}F_{1}^{\urcorner}=\mathbb{Q}((1)_{\cap}(2)(_{p})$ $(^{*})$
. , Serre ,
$F_{1}k(1)\mathrm{a}\mathrm{b}\cap F(\mathit{2})k1$ab $=k^{\mathrm{a}\mathrm{b}}$
. $p_{n}$ .
$(^{*})$ , $p_{1}$ $F_{1}^{(\mathit{2})}$ , $F_{1}^{(1)}$ ,
$F_{1}^{(1)}\neq F_{1}^{(\mathit{2})}$ . ,
Gal $(F_{1}^{(i)}/\mathbb{Q}(\zeta p))\cong sL_{2}(\mathbb{Z}/p\mathbb{Z})$ $(i=1,2)$
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, $sL_{2}(\mathbb{Z}/P^{\mathbb{Z})}$ $\{\pm 1\}$ $F_{1}^{(0}/\mathbb{Q}(\zeta_{p})$




. 2 , $SL_{2}(\mathbb{Z}_{p})$ - Galois .
$SL_{\mathit{2}}(\mathbb{Z}_{p})$- Galois
, “ Fontain-Mazur ” (cf. Fontaine-Mazur [6],
[16], $\mathrm{U}\mathrm{R}$) .
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